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o) OsSes skl Apma Ll (5) (7-8.3) o angli Lempand elally alall elall Zully Jlad) Gy %100 Ay (2) Jsaall
1221 Wals lad) L) e 81 aall slall (iagpned) mesne G Gils e ol Jleiud Alie gb aal)l
.(IRS, 1996) L)l dbualpall as At AuiliasSy augd) Cpiiall Lially Llad) asdll (s 43581 (1) Jgaadl

ol e de Jii Sl IRS, 1996) | .. .. de 5 ] el IRS, 1996
ca | Sp [ BT o [ORSIO o a2 T F T o TORS 1999
sl 7.12 8.20 Al 3.04 11
i 7.98 8 K* sl 025 [ 042
PR T 668 | 75 | 2278 | pm [Zomon 037 | 212 5
&b 7 7.9 & 7.31 16.5
KN 1000 6660 A 100 | 12903
e 21.40 45 cr e 25 93
DS gy [ 50.40 460 1000 ppm T slaa 3 130 250
=B 1650 10780 b 138 | 18502
KN 118.5 648 KN 652 | 2899
Ca™ e 1.14 2.96 50 S04 e 456 | 5.34 250
Ppm | zseelse | 482 82.18 PPm | zsjee e | 0.5 441
=B 44324 | 1522 b 1958 | 7608
KN 37.74 158.4 A 40 112
Mg* e 0.32 0.67 50 HCO3 (A 4 4 |
Ppm | zsie e | 0.64 35.25 Ppm | zore | 7 31
& 128304 | 345.06 b 30.5 130
A 173 1623 Aa 42 79.2
Na* Slae 6.28 14.54 200 NO5™ e 2 3.4 50
Ppm T slae 8.33 182.42 Ppm [ 2 6.2
=B 25148 | 2056 = 23.6 113

cpid) oleal Saainal) dallad) duslidl) cilialsal) aaf gdags (2) Jsa

[21]DWQSA | [20]WHO [ [19]CANADA | [18]EU | [17]EPA | [16]INDIA | [15]DEP ailad)
2012 2011 2008 2012 2012 2012 2012
8.5-6.5 8.5-6.5 8.5-6.5 9.5-6.5 | 8.5-6.5 8.5-6.5 8.5-6.5 PH
500 600 500 500 500 500 TDS
83 300-100 75 Ca™* ppm
15 30 Mg"™ ppm
98 500 200 TH ppm
160 200 200 200 60-30 160 Na* ppm
5 K* ppm
250 300-200 250 250 250 250 250 Cl ppm
250 250 <500 250 250-500 200 250 SO4~ ppm
37 40 200 HCO3 ppm
10 50 45 50 10 45 10 NOs~ ppm
0.1 0.005 0.1 0.1 0.1 Ag ppm
0.2 0.2-0.1 0.1 0.2 0.2-0.05 0.03 0.2 Al ppm
0.05 0.002-0.001 0.01 0.01 0.01 0.01 0.01 As ppm
2 0.7 <1 2 0.7 2 Ba ppm
0.5 0.5 1 0.005 0.5 B ppm
0.005 0.003 0.005 0.005 0.005 0.003 0.005 Cd ppm
1 2 1 2 1 0.05 1 Cu ppm
0.3 0.3 <0.3 0.2 0.3 0.5 0.3 Fe ppm
0.015 0.01 0.01 0.025 0.015 0.05 0.015 Pb ppm
0.05 0.04 0.01 0.01 0.05 0.01 0.05 Se ppm
0.1 0.07 0.02 0.1 0.02 0.1 Ni ppm
0.05 0.004 0.005 0.05 0.1 0.05 Mn ppm
5 5 <5 5 5 5 Znppm
0.002 0.006 0.01 0.002 0.001 0.002 Hg ppm
0.0021 Sn ppm
0.004 0.012 0.004 0.004 Be ppm
0.003 0.003 U ppm
0.007 0.07 Mo ppm
0.004 0.002 0.004 Sm ppm
0.01 0.001 0.01 0.01 0.001 Br ppm
0.05 0.05 0.05 Cr ppm
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caglyi aall oLl Wl (1623 ppm =173 ppm) o L 0385
-(2065 ppm —251.48 ppm) ¢ L 23815
(K*™) Potassium 10N agsisad) O sl
claal alall) elall Z3lei b salisdl ol bl il cuy
) pein a3l ol (1) dss B WS (zoed) sl
DEP 2012, India 2012, EU ) 2.t Glicalsall 43 7 sansall
2012, Canada 2008, WHO 2011, IRS 1996, DWQSA
G oxSH gl Y %100 Ay (2) dsaall b LS (2012
iaally sl el s (3.04 ppm —11 ppm) Ll sl
Cingli galll el & W (2,12 ppm—0.25 ppm) zssedl)
(16 ppm—ppm5.24) o e o35
Chloride lon (CI") asisl ¢
55 ol (1) Jsas (B LS sl 0pl Jilasll il i
G zsad all Gen al ged el adl sl
DEP 2012, India 2012, EU 2012,) Zwldll clecalsall
Canada 2008, WHO 2011, IRS 1996, DWQSA 2012,
Giagli 3] %100 Awass (2) Jsall b LS (FKAA 2012
Jsiie O Al clall dualls W) (130 ppm—2.5ppm) o315
Aaas (A e e s Golly dajlls deasills dasysll ildase 8
Ll (1290 ppm=100 ppm) o Lo 038l canglii 3 Alluse
-(1850.2 ppm—138 ppm) o L o385 Caaghi aal)ll olall
Sulfate (SO;7) iy sl
O (1) Jsim 3 LS il Gl 585 ol dlladl il
Aauliall Clacalsall 8 (e 40 zsanall 3l e 4 Al o)
DEP 2012, India 2012, EU 2012, Canada 2008, )
(WHO 2011, IRS 1996, DWQSA 2012, FKAA 2012
=5.34 ppm) o3Shi <l %100 Aseisy (2) Jsanll B WS
o A5liie 0305 CulS 2B g jadl) el clal LT (4.56 ppm
deasd) i)l Glaaa b Algie culS ) AT ) ddas
23Sk a3 Alduaey Japll cllaas (& Agie s 5 donysalls
Lo 3815 75l gl oLl Wi (441 ppm=0.5 ppm) om L
-(1958 ppm-7608.5 ppm) s
Bicarbonate (HCO3") il gl
ob (1) dsas b LS cliplSall gal 585 dllas il iy
wl e A (e el adl) sl il aaea
India 2012, DWQSA ) aulial) clieasall Ji (ha 43 = sassal)
3) %100 s (2) Jsaall b LS (2012, WHO 2011
=4 ppm) on goieall laally o) el 8 038l cangls
il 4 zgansall aall Gslas ad Al oLl & W (31ppm
& (DWQSA 2012, WHO 2011) Al cloalsal
ppPM) on Lo o3SlE cmgli Y Aldwses dapsdl Gilass
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Total dissolved sold(TDS) 41l Jgall ggara @
Ob (1) A saall 3 LS 200 38130 slpall Jllatl) il iy
Aol Claalsall Zawilly 45 7 sansall 2al) e 2 Y AlAl) el
DEP 2012, India 2012, EU 2012, Canada 2008, )
(WHO 2011, IRS 1996, DWQS 2012, FKAA 2012
Lo alall clall 8 canglis 3) %100 dsins (2) Jsaall B WS
slally ladl) slall duaills W (6660 ppm —1000 ppm) (s
%100 Lansisy Lpnulidll Cldalsall G 25 Ll 25 3aall )
«(218 ppm=20 ppm) e sl Jsall sWI(TDS) o s
.(1650 ppm —~10780 ppm) cx e gl aabyll oLl Ll
Calcium lon (Ca*?) assallsh ¢

Ol (1) ay Jsaal) b LS asandl€l Ol 585 Jllas il iy
Glialgall J8 (0 40 zsamsall (bl 2l jolas pladl olall 585
DEP 2012, India 2012, EU 2012,) Zs.ball dsdlall
Canada 2008, WHO 2011, IRS 1996, DWQSA 2012,
OISy b Al Aane 3 (2) sl b LS (FKAA 2012
S5 Gl 3 (@AY A ) laad) 4 clicalsal) Gaca
ehadl clll dualy W (1584 ppm_53.1 ppm) o
3 el Slaalsall e aii %100 A (b 2y eall sl
Ll Wo(1.14ppm —82.18ppm) on L o3Sli caaglss
ppm —443.24 ppm) om L o)Slp Caglid aabll el
.(822.36

Magnesium lon (Mg*?) asssiall ¢ s

ob (1) f dsaall 3 LS ppmiaall s dillal) il cuiy
gemall 2al) e 06 zodeall aally aall clall (G 0385
DEP 2012, India 2012, EU ) sl cilialsall duwills 4
2012, Canada 2008, WHO 2011, IRS 1996, DWQSA
3 %100 dumsy (2) dsall & LS (2012, FKAA 2012
Y alall el L ¢(35.25 ppm —0.32 ppm) s 23Sl cangl
Y %100 Lasiy claalsall s3] 4 zsamall 2l G &
Lawlls W ¢(37.79 ppm —158.4 ppm) i L o385 cangls
ppPM —159.92 ppm) o= L oxShi Caglp aabll oLl
.(267.18

Sodium lon (Na*!) assall ¢ s

ob (1) & Joall 3 LS apageall O Jallaill il iy
Clialall paa (& zsiad) Aadlly aall bl b oyS)5
India 2012, EU 2012, Canada 2008, WHO ) a.ulall
(182.42 ppm-6.28 ppm) o L o3Slis cangli 3) (2011
DEP 2012, IRS 1996,) wloalgall Zaalls dgda e
sl W o(2) Jsaall 3 LS (DWQSA 2012, EPA2012
DEP ) sl Glialsall (8 (o Jpsha e %100 4l 1)
<aglis (2012, IRS 1996, DWQSA 2012, EPA2012
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ppM) o o3Sli cagi 3 (WHO 2011, Canada 2008
PPM) o Lo o3Sli cansli aall oWl Ll ((79.4 ppm-42
(113 ppm-23.6
8,00 _ualial)
I35 U Aesand) jealiall e Gficsme saliall o3 Jali
Fe- Pb-) datis plall sbaadl L dass ol cldl 3 W3l
el bl 3 Sl Ji Al ealialls (Al- Cd- Ni- Sn
Ca- Mn- Zn- Ba- B- As- Ag-) dedis alall sbaddl ) 2ans
raliall 028 aaen (Sl ¢(Se- Hg- Be- U- Mo- Br- Sm- Cr
DEP ) 3l clialsall daills Loy zsanal) 350all aa a8
2012, India 2012, EU 2012, Canada 2008, WHO
Lol (2) Jsaall 8 LS (2011, IRS 1996, DWQS 2012,
zaieall Aaall eldly sl clall
GAY) 3,5 ualiad)
bdll clialal G5ie e (8L &) Al bl dedss
ity XS5 Ll (3) Jsan (A Asmsally Zosaall JBYI (e 02l
Al clall ) b sl ol 8 W35 g ad (pand
Cs- Nb - Nd- P- Pr- Pt- Sh- Co- Ce- Te- W- Y- ) Jadss
AN el ) L sl sl & JB 1 palially (Zr- La
Yb- Tm- Pd- Ru- Sc- Ta- Tb- Ti- Er- Eu- Ga- Hf-)
Ho-Bi - Ge- Li- Rb- Re- Rh- Si - V- Th- Sr- Gd- Dy-
-(Au- In- Lu-
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On L WSln cagli aalll sl W (118 ppm=22.875
-(130 ppm-30.5 ppm)

Total Hardness (TH) 4asl) §pal)

sl 315 ob (1) Jsan (b LS Bl 5pmiall Julatll il iy
India 2012; WHO ) Zalill cilicalsell Gaun @i adl)
%100 iusiss (2) Jsall 3 LS (2011; DWQSA 2012
sl Wl ((10.1 ppm -4.16 ppm) ¢ WSl caglyi,
Lonldll Zialgall %100 Aty W sake 03815 il z g jaall Al
DWQSA ) licalsall auill s L5 (WHO2011)
Giagli Cua Albuiey Joyll cillass 8 (2012, India 2012
elall Zouily L (349.97 ppm —14.67 ppm) i L o385
%100 sy dauldll Clivalpall il Usia e gb 1))
el Ll (1933 ppm — 513.96 ppm) ol o3:S15 sl
-(4332.046ppm — 1850ppm) o Le o3l Cangl i aal )l
Nitrates lon (NO3) «iaill &g

sl ol (1) dsas B WS @il 0¥ dalail gl ey
di O 4 zoesdl 2 cad o goied) adly el
DEP 2012, India 2012, EU 2012,) Auldll clialsll
Canada 2008, WHO 2011, IRS 1996, DWQSA 2012,
23815 ilSs %100 Luiss (2) dsaall 3 LS (FKAA 2012
Usie g ed Aol L) 3815 W (6.2 ppm=2 ppm)
DEP ,DWQSA 2012, FKAA 2012) cliwalsall dually
India 2012, EU 2012,) <lialsll Al Agisay (2012
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125 -24 -23] \gd dneal) 1 Aanalel) sl pall Lgilalat ) 5550 jualial) gy (3) Jsa

A Al il aial)
ol e daglia e g By la s oy yeainll 13g] anal) (a yad ) i (Pt) Platinum
S5 2SI e i 35 elaad g Bamall Sl 5 Cpiaal) 5 3 paiad) 5 ()l g (V) Vanadium
Ay sl il il (el die alaad) Gl pos iy (Ul 5 alaa) 8 4y 335 o3 (Th) Thorium

Ol s 8 A S ) Amim e 3gd ST ol AL 43S e

(Sr) Strontium

V) AU e ST adaall JSaell 3 aS) 5 Auaidie daan Lgd 4l

(Zr) Zirconium

B die ) 8 ol i) ey 3B caninl) 8 4aS) i vie a0 e jha O

(Y) Yttrium

Alans (e Gl 2 al 5 oaglan g0 al Ll

(Th) Terbium

oaly) ind sl an of Jas gl anad) 20k gy (aslen 4l pal

(Yb) Ytterbium

Al Gall g s daandl 3l 4] o iy

(W) Tungsten

85 S (il a5 (gatiba sl Jaaliall el s Alall Caleai Lesa (ial gl 830 Canna A sl LSkaad) 5 IGLll 3101 yia )
Aghd bl g ) o les e liall Glaill e i

(Si) Silicon

A0 )] oy BT 5 Y] e 8 4S5 vie a0 e ha O

(Sc) Scandium

Ol s aladl 85 5a 38 da jiall (i gl 5 aladl Ay gk ) pe A g e liy g dpanad) Jas 5

(Rb) Rubidium

alaadly gy Blaa ) 2% 40 M) aie 5 alall o 53l Ll s Ak juse 5 dpandl 33,05 43S 5
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Abstract:

Five groundwater desalination plants elected in the province of Salahuddin, these plants are Rimth, AlRaml,
Albo Hamed, Albo Rahil, and Mcelila which supplied from Al-Naamah, Zgiton, Baiji-Tikrit, West Samarra, and
West Makhoul hydrogeological basins respectively.

Hydrogeological, hydraulic and hydrochemical characteristics of the five sub- basins were reviewed, it is found
that the selection of the locations of these stations did not depend on certain criteria, especially the
hydrochemical parameters which are the principal in the desalination. So, there are a lot of wells in these sub-
basins, have best quality than the supply wells of the stations under study.

17samples were collected for selected desalination stations, three or four samples for each station included raw
water (well water), desalinated water, mixed desalinated water, and rejected water, the field and laboratory tests
were conducted on the different types of sampled water, the concentrations of more than seventy element were
measured, included major anions and cations, minor and trace elements, the results were compared with local
and international standards for drinking water. it is found that the raw water unsuitable for human use, the
desalinated and mixed desalinated water are within the allowable limits of these standard, but these standards
ignored most of the trace elements which were not discussed in the documents that annexed with these standard,
and did not specify the permitted upper limits, despite the that some of these elements increases in the
desalinated water in comparison with the raw water, light has been focused to the negative effects of these
elements on public health.

The efficiency of desalination evaluated for these stations depending on the qualitative standards, then, the
qualitative criteria were adopted for quantitative evaluation, and show that the stations with high efficiency, its
efficiency in removing dissolved solids (TDS) ranged between (81.31% - 98.18%), regarding to quantitative
desalination efficiency, the percentage of desalinated water to the raw ranged between (29% -70.37%).

Key words: desalination, groundwater, TDS, Reverse 0smosis
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